Serine proteinase inhibitors in seeds of Cycas siamensis and other gymnosperms.
Seeds of 32 species selected from two of the four major groups of gymnosperms, the ancient Cycadales and the economically important Coniferales, were analysed for inhibitors (I) of the serine proteinases trypsin (T), chymotrypsin (C), subtilisin (S) and elastase (E) using isoelectric focusing (IEF) combined with gelatin replicas. Subtilisin inhibitors were detected in 17 species, being particularly active in the Cycadales. Several species of the genera Cephalotaxus, Pseudotsuga and Cycas contained inhibitors active against elastase while strong CSTIs and CSIs were also present in Cycas pectinata and C. siamensis. No inhibitors were detected in seeds of Chamaecyparis, Thuja, Abies, Larix, Picea and Pinus spp. Serine proteinase inhibitors were purified from seeds of C. siamensis by affinity chromatography using trypsin and chymotrypsin, IEF and SDS-PAGE. Several CSTI components with M(r) ranging from 4000 to 18,000 were partially sequenced using Edman degradation and mass spectrometry. Most of the sequences were similar to a hypothetical protein encoded by an mRNA from sporophylls of C. rumphii which in turn was similar to Kunitz-type proteinase inhibitors from flowering plants. Analysis of expressed sequence tag (EST) databases confirmed the presence of mRNAs encoding Kunitz-type inhibitors in the Cycadales and Coniferales and also demonstrated their presence in a third major group of gymnosperms, the Ginkgoales. This is the first report of Kunitz-type serine proteinase inhibitors from plants other than Angiosperms.